Induction of ATP synthase β by H2O2 induces melanogenesis by activating PAH and cAMP/CREB/MITF signaling in melanoma cells.
Hydrogen peroxide (H2O2) production due to oxidative stress is associated with apoptosis and melanogenesis in melanocytes. Here, we analyzed the effects of H2O2 on melanogenesis by measuring the melanin content and analyzing the expression of melanogenesis-related proteins, including cAMP-responsive element binding protein (CREB), microphthalmia-associated transcription factor (MITF), tyrosinase (TYR), and phenylalanine hydroxylase (PAH). Treatment with 1mM H2O2 increased the cellular melanin content; the expression of PAH, TYR, and MITF; and the phosphorylation of CREB in B16F10 and SK-Mel-2 cells. In addition, H2O2 increased the expression of ATP synthase β (ATP5B), a mitochondrial F1 complex, and increased intracellular ATP levels. Studies using the ATP5B inhibitor oligomycin (OM) showed that the induction of cAMP resulted from an increase in ATP caused by the induction of ATP5B. OM treatment increased H2O2-mediated apoptosis via accelerated ATP depletion and apoptosis-related gene expressions. In summary, H2O2 may induce melanogenesis via the upregulation of PAH and activation of cAMP/p-CREB/MITF signaling by increasing intracellular cAMP levels through the induction of ATP5B.